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Appn. Filed : 

Applicant: Elik Gershenzon, Boris Kesil, Leonid Velikov, and Yuri Vorobyev 
Appn. Title: APPARATUS AND METHOD FOR MULTIPLE IDENTICAL 
CONTINUOUS RECORDS OF CHARACTERISTICS ON THE SURFACE OF AN 
OBJECT AFTER SELECTED STAGES OF MANUFACTURE AND TREATMENT 

Examiner/GAU: 

Mailed: /<?. Zl , 2 00 3 
At: San Carlos, CA 

Information Disclosure Statement 

Commissioner for Patents 
P.O.Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Attached is a completed Form PTO-1449 and copies of the pertinent parts of the 
references cited thereon. Following are comments on references pursuant to 
Rule 98: 

U.S. Patent No. 6,473,664 issued to Lee, et al. in 2002 discloses a 
manufacturing process automation system using a file server and its control 
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method. In the proposed automation system, a plurality of machines is 
connected to a file server via a network, and the job result data produced by the 
machines are shared by the file server. The job result data processed from a 
machine (for example, a tester) are stored in the file server. Another machine (for 
example, a repairer) can execute a job by using the above job result data. 
However, even if all the controlled parameters are maintained within the 
allowable tolerances, the occurrence of the failure is not completely excluded. 
Such defects may be caused either by deviations of parameters, which are not 
controlled, or by synergistically caused unfavorable conditions that may occur in 
the production processes. Furthermore, the parameters are measured by a 
plurality of strictly specialized devices intended for measuring a specific 
characteristic such as resistance, film thickness, etc. 

U.S. Patent Application No. 434,625 filed by B. Kesil, et al. on 05.12.03 shows a 
measurement apparatus based on the use of RST (Resonance Sensor 
Technology) principles, wherein the apparatus has a spindle for rotatingly 
installing a disk, e.g., a semiconductor wafer, and a cantilever beam attached to 
the apparatus housing for supporting a carriage with a resonance sensor for 
radially displacing the sensor above the surface of the wafer. However, the 
application does not teach the use of rotation and radial movements for any other 
purposes. The apparatus is intended for discrete measurement of characteristics 
and thickness of thin films and coatings in selected points on the surface of the 
object being measured. 

U.S. Patent No. 6,593,738 issued on July 15, 2003 to Boris Kesil, et al. discloses 
an apparatus and method for thin film diagnostics and includes an example of the 
setup design for precision measurements using conventional (inductive, Eddy 
current) and capacitive sensors. A disadvantage of the sensor of the 
aforementioned patent is that it is very sensitive to variations in the distance 
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between the sensor and the film. This requirement dictates the use of expensive 
and complicated distance-measurement and distance control means such as 
micro interferometers or microscopes and piezoactuators. 

U.S. Patent Application No.359,378 filed by Boris Kesil, et al. on February 07, 
2003 describes the principles of RST and discloses the construction of a basic 
RST sensor. The invention is based on the principle that the inductive coil of the 
sensor, active resistance of the coil winding, capacitance of the inductive coil (or 
a separate capacitor built into the sensor's circuit), and the aforementioned AC 
generator form an oscillating circuit in which electromagnetic oscillations are 
excited by the aforementioned AC generator. However, in the apparatus of U.S. 
Patent Application No. 359,378, the method and system for stabilization of the 
distance between the sensor and the surface of the film being measured remain 
the same as in first-mentioned U.S. Patent No. 6,593,738, and this feature limits 
significant potentials of the new method and system. 

U.S. Patent Application No. 10/386,648 filed by the same applicants (Boris Kesil, 
et al.) as the previous application on March 13, 2003 is aimed at a further 
improvement of properties disclosed in aforementioned U.S. Patent Application 
No. 359,378 . This new apparatus allows highly accurate and efficient 
contactless measurement of film thicknesses below 1000 Angstroms by means 
of a microwave resonance sensor. However, since this resonator is a three- 
dimensional or a special device, the measurement surface may have the 
minimum value on the order of several square millimeters. In such a 
construction, the diameter of the probe practically cannot be reduced beyond the 
limit of a few square millimeters. In other words,. even though the microwave 
resonance sensor of the type described in U.S. Patent Application No. 
10/386,648 is extremely accurate with regard to stabilization of the sensor-object 
distance, it has limitations with regard to the lateral measurement accuracy. 
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U.S. Patent Application No filed by the same applicants on discloses an 

apparatus for measuring characteristics and thickness of films and thin coatings 
comprising a portable hand-held sensor with an external source of the 
modulated carrier signals located remotely from the portable hand-held sensor 
unit. The apparatus is suitable for measuring characteristics and thickness of 
films and coatings directly on objects in selected measurement points with 
accuracy suitable for use in the semiconductor production. However, neither the 
last mentioned apparatuses nor any other apparatus or method known to the 
applicants are suitable for multiple identical continuous measurement of 
characteristics of semiconductor wafers or similar products after all or selected 
stages of the manufacture thereof with the use of a generalized or universal 
sensor unit, which is based on the principles of the resonance sensor technology 
(RST) and can produce results of measurement in the form of a certain 
constantly recorded relative value. 

Thus none of the references mentioned above discloses, as claimed in our 
independent Claim 1 with dependent Claims 2-43, an apparatus suitable for 
multiple identical continuous measurement of characteristics of semiconductor 
wafers or similar products after all or selected stages of the manufacture thereof 
with the use of a generalized or universal sensor unit, which is based on the 
principles of the resonance sensor technology (RST) and can produce results of 
measurement in the form of a certain constantly recorded relative value. 
Furthermore, none of the references mentioned above discloses, as claimed in 
our independent Claim 44 with dependent Claims 45-47, a method for multiple 
identical continuous records of characteristics on the surface of an object after 
selected stages of manufacture and treatment with initiation of all measurements 
each time from the same point of the object for accumulation of data that 
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characterize changes that occur in each current point of the object on various 
stages of manufacture or treatment. 

Respectfully, 
Applicants 



Elik Gershenzon 



Boris Kesil 
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Yuri Vorobyev 



Boris Kesil 
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